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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-6, 8 and 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
U.S. Patent 5,877,861 to Ausschnitt et al. 

With regard to claim 1, Ausschnitt discloses a method for determining distortions 
in an image comprising the steps of: 

arranging a subject in an imaging volume of an imaging system and obtaining an 
image of said subject in said imaging volume, with a first region of said imaging volume 
appearing undistorted in said image and a second region of said imaging volume 
appearing distorted in said image (Fig. 5). Ausschnitt discloses a method for calibrating 
an image system wherein, as seen in Fig. 5 distortions may occur indifferent portions of 
the image are distorted (elements 50 through the middle horizontal axis of the image) 
compared to the accurately aligned portions of the image such as the intersection of 
elements 50 52 and 54 in the top middle of the image. 

Ausschnitt further discloses prior to obtaining said image of said subject, 
obtaining an image, using said imaging system, of at least three markings having a 
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known spatial position relative to each other, with a first and a second of said three 
markings being disposed in said first region (Fig. 5, elements 52 and 54 in the top 
middle of the image) and a third of said three markings being disposed in said second 
region (Fig. 5, elements 50 in the middle horizontal axis). The desired position and 
relative location of said markings is known in order to calibrate the imaging system 
(column 5, lines 11-38 and column 6, lines 14-21). 

Ausschnitt further discloses determining respective positions of said markings in 
said image of said markings (column 5, lines 25-38). The displacement of the markings 
relative to one another must be known to measure offset. 

Ausschnitt further discloses determining an ideal position of said third marking in 
said image of said markings from the known spatial position of said third marking 
relative to said first and second markings (column 5, lines 14-21 and Fig. 5 elements 50 
through the middle horizontal axis). Again the spatial relationships relative to one 
another must be known to calculate calibrations or errors. 

Ausschnitt further discloses determining a positional difference of the image of 
the third marking in said image of said markings from said ideal position, and employing 
said positional difference as a criterion for distortion (column 5, lines 14-38). The 
displacement errors are calculated which inherently determines the difference between 
measured positions where distortions occur and where the actual known positions 
should be. 
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With regard to claim 2, Ausschnitt discloses a method as claimed in claim 1 
comprising generating an imaging scale from the distance of the first marking in said 
image of said marking from the distance of said second marking in said image of said 
markings (column 5, lines 12-16). Ausschnitt discloses magnification errors, which is 
interpreted as the imaging scale. The scale must be known to uses the errors for 
correction. 

With regard to claim 3, Ausschnitt discloses a method as claimed in claim 1 
comprising arranging said three markings in a straight row behind one another (Fig. 5, 
elements 52, 50 and 54 on the right side are in a straight row. 

With regard to claim 4, Ausschnitt discloses a method as claimed in claim 1 
comprising determining said ideal positioning of said third marking by a straight line that 
proceeds through the image of said first marking and the image of said second marking 
in said image of said markings and by a known distance of said third marking from said 
first marking and said second marking (column 5, lines 1 1-38 and column 6, lines 14- 
21 ). The markings have known positions and relevant distances to one another and 
distortions are calculated when the actual imaged positions are different from the 
expected known positions. 

With regard to claim 5, Ausschnitt discloses a method as claimed in claim 1 
comprising arranging said three markings in a single plane (Fig. 5). 
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With regard to claim 6, Ausschnitt discloses a method as claimed in claim 5 
comprising disposing the three markings at respective corners of a right triangle (Fig. 5). 
The markings in fig. 5 from right triangles using selected fiducials. 

With regard to claim 8, Ausschnitt discloses a method as claimed in claim 1 
wherein said image of said markings has a middle region, and obtaining said image of 
said markings so that said first region is disposed in said middle region of said image of 
said markings (Fig. 5, elements 50 in the middle horizontal axis). 

With regard to claim 1 1 , Ausschnitt discloses a calibration object for use in 
identifying distortion in an image of a subject in an examination volume, wherein said 
imaging volume has a first region that appears undistorted in said image and a second 
region which appears distorted in said image (Fig. 5) comprising: 

a holder having three markings, a first and second of said three markings being 
disposed in said holder so as to be located in said first region of said imaging volume 
(Fig. 5, elements 52 and 50 in the middle vertical axis), and a third of said markings 
being disposed in said holder so as to be located in said second region (Fig. 5, 
elements 50 in the middle horizontal axis). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 5,877,861 to Ausschnitt. 

With regard to claim 7, Ausschnitt discloses a method as claimed in claim 6, but 
does not explicitly disclose determining said positional difference by triangulation. The 
elements of Fig. 5 are spaced in relatively orthogonal formation, which forms right 
triangle shapes. The method of finding distance using triangulation is well known in the 
art especially when certain distances are known and others are to be calculated. 
Examiner takes Official Notice. Therefore it would have been obvious to one of ordinary 
skill in the art at the time of invention to use triangulation to calculate desired distances 
in the method of Ausschnitt since certain distances are already known. 

With regard to claim 9 Ausschnitt discloses a method as claimed in claim 1 
wherein said three markings are arranged in a single plane and wherein said image of 
said markings has a center (Fig. 5, Fig. 2A), but does not explicitly disclose identifying 
the respective markings in said image of said markings from respective distances of the 
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markings in said image of said markings from said center. It is obvious for registration 
images to have a center, especially in a symmetrical image in which desired distances 
are known relative to each other. Therefore it would be an obvious design choice to 
measure the markings from their relative distance to a center point or any point of 
relevance to better enable alignment of said image. Therefore it would have been 
obvious to one of ordinary skill in the art to use a designated center point to calculate 
known or desired distances for use in a symmetric registration image to better enable 
alignment. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of U.S. Patents 5,877,861 to Ausschnitt et al. and 6,235,038 to Hunter et 
al. 

With regard to claim 10, Ausschnitt discloses a method as claimed in claim 1, but 
does not explicitly disclose comprising generating said image of said subject and said 
image of said markings by nuclear magnetic resonance imaging. However using 
fiducial markings to calculate distortion in any kind of image would be useful. Hunter 
discloses a system using electro magnetic and optical imaging to determine the 
difference in two sets of coordinates, the difference and alignment determined by 
fiducial markings on rigid bodies with in the imaging volume. Therefore it would have 
been obvious to one of ordinary skill in the art to use markings in an MRI image in order 
to calibrate errors or displacement between imaged locations and known locations. 
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Claims 12-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 5,877,861 to Ausschnitt in view of U.S. Patent 6,052,61 1 to Yanof. 

With regard to claim 12, Ausschnitt discloses a calibration object as claimed in 
claim 1 1 , but does not disclose wherein said holder has three cylindrical volumes 
therein, and wherein said three markings are formed by an imageable substance 
contained in said three cylindrical volumes. Yanof discloses a holder in with three 
cylindrical volumes and wherein the markings are formed by an imageable substance 
(Figs. 4 and 5). Yanof discloses a calibration phantom similar to that claimed in which 
cylinders are used (Fig. 4, elements 148). Such phantom volumes are well known in 
the art for calculating the difference in image coordinate systems. Therefore it would 
have been obvious to one of ordinary skill in the art at the time of invention to use such 
a volume to align images with expected image coordinate values. 

With regard to claim 13, Ausschnitt and Yanof disclose a calibration object as 
claimed in claim 12, and Yanof discloses wherein said cylindrical volumes are identical 
(Fig. 4). 

With regard to claim 14, Ausschnitt and Yanof disclose a calibration object as 
claimed in claim 12, and Yanof discloses wherein said cylindrical volumes are disposed 
in a plane and are aligned perpendicularly to said plane (Fig. 4). 
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With regard to claim 15, Ausschnitt and Yanof disclose a calibration object as 
claimed in claim 12 and Yanof discloses wherein said third marking comprises two 
cylindrical auxiliary volumes oriented in a crossed arrangement (Fig. 4). The cylinders 
from perpendicular faces of the volume are interpreted broadly as oriented in a crossed 
arrangement. 

With regard to claim 16, Ausschnitt and Yanof disclose a calibration object as 
claimed in claim 15, however neither Yanof nor Ausschnitt discloses wherein said third 
marking additionally comprises a further cylindrical volume proceeding away from an 
intersection of said two cylindrical auxiliary volumes. However it follows that using the 
volume of Yanof that it would be a matter of design choice as to how and where the 
cylindrical volume are placed and where their elements intersect unless for a specific 
purpose as has yet to be disclosed in the present application. Therefore it would have 
been obvious to one of ordinary skill in the art at the time of invention to use a volume 
such as that of Yanof in the image alignment calculations of Ausschnitt with 
intersections and arrangements in the cylindrical structures as a matter of design choice 
unless they specifics of the intersections an arrangement are used for a specific 
purpose. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Wes Tucker whose telephone number is 571-272-7427. 
The examiner can normally be reached on 9AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jingge Wu can be reached on 571-272-7429. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). * A a 
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